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(54) "CONTROL CENTRE WITH INSULATED BUS BARS" 



(7 1) We, Westinghouse Electric 
CORPORATION of Westingjiouse Building, Gate- 
way Center, Pittsburgh, Pennsylvania, United 
States of America, a company organised and 
5 existing under the laws of the Commonwealth 
of Pennsylvania, United States of America, do 
hereby declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to be 
10 particularly described in and by the following 
statement 

This invention relates generally to control 
devices and, more particularly, to insulated and 
isolated bus bar assemblies thereof. 

15 In the design of modern electrical equip- 
ment, the protection of personnel from acci- 
dental contact with current-carrying parts, and 
the protection of the equipment from damage 
as a consequence of short-circuit or similar fault 

20 conditions are important considerations. Exist- 
ing bus bar assemblies vary considerably in 
design but most of them employ steel or insula- 
ting barriers arranged to protect personnel and 
equipment from the above-mentioned hazards. 

25 Where such conventional barriers result, as 
many of them do, in the formation of voids and 
air pockets between the bus bars and the bar- 
riers as well as between the bus bars themselves, 
the removal of heat from the conducting bus 

30 bars will be impeded, and ionization of such air 
pockets and voids can produce flashovers 
between adjacent bus bars of different phases, 
which flashovers can deteriorate into severe 
faults propagated from phase to phase and most 

35 likely causing severe damage to or even com- 
plete destruction of the bus bar assembly. 

It is the principal object of the invention to 
provide a bus bar and barrier assembly which is 
not subject to the above drawbacks, and the 

40 invention accordingly resides in a control cen- 



ter comprising a cabinet containing substan- 
tially parallel spaced bus bars adapted to be 
connected to different phases of an external 
source of electric power, and which bus bars 
have connecting portions adapted to have 45 
connected thereto circuit interrupters placed 
into said cabinet, characterized in that said bus 
bars are sandwiched between two separate in- 
sulating barriers which have good heat transfer 
properties and are maintained in firm heat- 50 
transfer contact with substantially the whole 
surface of each bus bar facing the respective 
insulating barrier, at least one of said barriers 
having formed therein recesses which are 
aligned with the respective connecting portions 55 
and are just large enough to enable connection 
of circuit interrupters to said connecting por- 
tions, each barrier including elongate phase-isol- 
ating portions which extend longitudinally be- 
tween adjacent ones of the bus bars and mesh 60 
with complementarity shaped phase-isolating 
portions of the other barrier to form gas-move- 
ment impeding labyrinths between said bus 
bars. 

With this novel arrangement wherein the bus 65 
bars are sandwiched between and in firm heat 
transfer contact with the two insulating bar- 
riers, air pockets around the bus bars are prac- 
tically eliminated and heat conduction from the 
bus bars to the outer surfaces of the two bar- 70 
riers is greatly enhanced, as is the dissipation of 
heat from said outer barrier surfaces which are 
larger than the surfaces of the bus bars them- 
selves. In the preferred embodiment of the in- 
vention to be described more specifically later 75 
herein, good heat transfer contact between the 
barriers and the bus bars is maintained by at 
least two pairs of braces which latter extend 
transversely across the barriers, and which pairs 
are spaced apart in the longitudinal direction 80 



S.«^fA am ? rS ' t he braces of each Pair engag- 
ing the barriers from opposite sides of thebus 

t^lc amer . aSS f mbly ' beln g connected 
5 83 to clamp said assembly firmly 

!l Wee ?- The surface of each brace en- 
gaging the adjacent barrier preferably conforms 

o?,Mtc ^^ SUrf f C l eontact ^rewith through- 
10 ° utlt s, WI dth,and the braces preferably are 
10 formed of steel. These braces not only act as 

be " sink . s for heat conducted through 

the insulating barriers in contact therewith, 

th^°. le 2 d S J! fficicnt structural strength to 
15 t t US bar ^ barrler assembly to 

S't b 2 me " to be mold ed from a re l a . 
lively thin, sheet-hke material just thick 

f^n U T^ t0 J ,r0vide ******* electrical insula- 
thl u, u brace A ma y also be utilized to secure 
20 «n,^ S barand barrier assembly to frame 
^ structure-forming part of the cabinet 

'1 he gas-movement impeding labyrinths 
£i twe D enad J acent bus bars isolate the latter 
from each other veiy effectively insofar as thev 
25 rC, f iVely ,on 6 ™ d tortuous padif to 

« the flow ofany ionized gas which may be 
present The layrinths will normally prevent 

£ 3 nSif d 835 ^hingneighDorSbus 
'£* a Z' fr ° m electricalphase- 
to-phase breakdowns. Even if a fault should 
M oc c"r at some other point of the equipment 
«uid spread to the bus bar and barXaSly 
it wfl] „ot be propagated through the latter 
because the labyrinths will breakup thVlonized 

35 tJ} *-^ e P ie( ? md embodiment, one phase- 

^rtS?° rti ^ , V of 63011 meshin S Pair of ^ch 
portions is a rib formed on one of the barriers 
and protruding toward the other bartered 

bS ^ 61 Which fe fom >ed in said other 
harrier and is open toward said one barrier the 

for^ f rted £ the channel - Partfcukr 
ZZ£ f ™* crme ?hing Phase-isolating^ortions 
permits the spacing between the two barrier 

45 or, m other words, the bus bar thicfaiS and 
consequently the current^anying c^paltTof 
the bus bars-to be varied, witmn touts vrith- 
out detriment to the labyrinths 

50 ™I n ° rder to the bus bar connecting 

eX ^ OSed at tte recesses °f the Sat- 
ing barriers from contact with persons or 
objects, the or each barrier which is provided 
with such recesses preferably ha" formed there 
55 ™Jkn« es w hich are disposed aroundtfie ret 
££™ rec fses and project from the bani^o 
as to provide the desired shielding In the nr/ 
ferred embodiment still to be Sed hfte ' 
gral portions of at least one barriS wffi "are 

60 Svebufh^ 

pective bus bars are removable and just large 

SSTS? 1° CXp< ? e ' When removed.parts of&e 
£? bu , s bar surface portions enabtogchcuit 

teS? 6 ? With 3 bolt ^ n or *inular S t?p^ of 
terminal connectors to be secured thereto At 

65 suchremovablebarrierportCttSchmV^ 



reA^Trt?^" 0118 peripheral sections of 

reduced thickness so as to be removable by 

^ ked out?, it is desirable to provide 
also protective shielding flanges similar to those 
mentioned above. 

con^ 8 ^?^ pr0 s tection 60111 accidental 
contact with the conductive bus bars, the 
recesses enabling connection of each circuit 
«^ r ™f f i° 1,16 bus bars Preferably have 
S ™? eWM l a which & biased 75 

toward a position wherein it covers the reee«<« 

a S ed ^ ereWith ' Md wWchfc movable 
an ^effective position in which it leaves the 
associated recesses unobstructed and ready for 
having the terminal connectors of a ciroift 80 
mternipter inserted therethrough. In the iUus- 

theret^^^' *"* aioSated 
Z re m ^ 15 connected to, a shutter-opera- 
ting member including a cam portion which is 

and thereby actuated to effect movement of 
wheS^ 10 ^ ^effective positio "thereof 
to^-fthf re UU totemipteris beingmoved 
toward the recesses associated therewith 

A preferred embodiment of the invention 90 

mThichf accompanying drawings, 

contSctnt^ 95 

,,nS^ 2 ^ is . a / ront elevational view of the 
upper half of a left hand portion of the control 

d££ o5n? WedmFi S ure w *h the front 

loweS^ff «f fT °^ e J e ^ ationaI «ew of the 100 
lower half of the said left hand portion of the 

• With , tW ° of ^ d oors open; 
mn 3 re 3A is a side elevational view of the 
control center as viewed in Figure 2 A with the 
doors closed and the side pandL remove* 105 
•JSS™* 3 .? h a sIde , el evational view of the 
tt^SL^ COnt1 ? 1 P™ 61 ^ hi Figure 
m^of dQOrS closed ^ side panel re- 

nn 4 «r a ^ 0ri 5 0 i ,tal sectional view taken 110 

on the hne IV-IV of Figure 2B and showing a 
circuit breaker being inserted in placf S 

higure 5 is a perspective view of an assembly 
of bus bars and insulative barriere, and of 

£Es b - mfOI * eba ^^ "5 

^i^rl7^ e ? aSmCntaiy «™ ° f 

al JteS^i !? 3 {^^tary horizontal section- 
al view showmg the assembly of the bus bars 19n 

ES5Z anfere " d ta **2 • 0 

Figure 7 is a horizontal sectional view show- 
ing an assembly of the bus bars insuktL h° W 
rieis and shutters therefor mmast « 9 ba r- 

ted'SM 1 ^*^ C ° n V o1 Center generally indica- 
htl 13 m F ? ure 1 comprises a metal cabinet 
havmg a plurality of compartments, such as 
compartments 15, 17, 19 and 21 (secRg^es 
2A-B), arranged one above the other arid 130 
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separated from each other by horizontal shelves 
23. The compartments have doors, such as the 
doors indicated in Figure 1 at 25, 27, 29 and 
31, and the doors may be provided with suit- 
5 able openings 33 for circuit breaker handles, 
such as handles 35,37, indicator -fight panels, 
such as panels 39 , as required. 

The cabinet 13 comprises a rectangular steel 
framework consisting of U-shaped corner posts 

10 41 (Figure 4), horizontal interconnectors 43 , 
45 at upper and lower ends, vertically spaced 
horizontal braces 47 (see also Figures 3A— B), 
two upright posts 49, one at the front and one 
at the rear of the cabinet 13, and two support 

15 posts 51 and 53 disposed adjacent opposite side 
wall panels 55 and 57 of the cabinet. 

In the embodiment disclosed herein, the 
cabinet 13, as best seen from Figure 4, has com- 
partments similar to the compartments 15—21 

20 formed therein both at the front and at the rear 
thereof, and has vertical bus bars 59, 61 , 63 
disposed between the front and the rear com- 
partments such that circuit breakers similar to 
the circuit breaker 65 can be connected to the 

25 bus bars from both sides. As seen from Figures 
2A— B and 4, in addition to the compartments 
15, 17, 19, 21 to the left of the upright post 
49, there is a vertically extending front com- 
partment 67 (Figure 4) to the right of the post 

30 49 , the compartment 67 being separated from 
the compartments 15—21 by a partition 69 and 
from the central area of the bus bars by a parti- 
tion 7 1 , and extending vertically substantially 
for the height of the cabinet 13. The compart - 

35 ment 67 , which has a door 73 (Figures 1 , 2 A-B), 
is provided to accommodate electrical wires 
from the various circuit interrupters 65 in the 
compartments 17, 19, 21 . In the illustrated em- 
bodiment having circuit interrupter compart- 

40 ments at both the front and the rear of the cab- 
inet, a vertical compartment similar to com- 
partment 67 but designated 75 extends verti- 
cally alongside the circuit interrupter compart- 
ments in the rear, as seen from Figure 4. 

45 As shown more particularly in Figures 2 A 
and 3A, the upper ends of the bus bars 59, 61, 
63 are attached to separate horizontal buses 
77, 79, 81 , respectively , by suitable fastening 
means, such as bolts 83. Trie bus bars 59, 61 , 

50 63 extend vertically in the cabinet 13 substan- 
tially for the full height thereof so that circuit 
Interrupters 65 in all of the compartments at 
the back and the front of the cabinet can be 
connected thereto. As seen from Figures 4 to 7, 

55 the bus bars 59 , 61 , 63 preferably are substan- 
tially Z-shaped, each comprising a main or 
intermediate portion 91, and two connecting 
portions or blades 87, 89 spaced apart in lateral 
direction of the main portion and extending 

60 from the latter in opposite directions. The 
electrical capacity of each bus bar 59 , 61 or 63 
may be increased by attaching to the main por- 
tion thereof a coextensive conductive bar. As 
best seen from Figure 4, the arrangement of 

65 the bus bars 59-63 within the cabinet 1 3 is such 



that their main portions 9 1 lie in a vertical 
plane substantially parallel to the front and rear 
sides of the cabinet, and* the connecting 
portions 87 and 89 extend toward the circuit 
interrupter compartments at the front and the 70 
rear, respectively, of the cabinet so as to be 
engageable with suitable terminal connectors 
or clips 93 of the circuit interrupters placed 
into the respective compartments. Preferably, 
the Z-shaped bus bars 59, 61 , 63 are extruded 75 
one-piece conductors although they may be 
composed, if desired, each of two L-shaped 
members joined, e.g. bofyed , to each other. As 
shown in Figures 2B and 3B, each circuit inter- 
rupter 65 is supported in the associated com- 80 
partment by means of mounting members 66 
disposed on its opposite lateral sides and co- 
operating with tracks 68 depending as integral 
portions from the adjacent horizontal shelf 23 
or, if desired, secured as separate members to 85 
adjacent frame portions, such as the upright 
posts 41 and 49, of the cabinet 13. 

The bus bars 59, 61 and 63 are sandwiched 
between, and in firm heat-transfer contact with, 
a pair of insulating barriers 95 and 97 including 90 
elongated phase-isolating portions which extend 
longitudinally between tpe respective pairs of 
bus bars 59, 61 and 61, 63, the phase4solating 
portions of one barrier meshing with comple- 
mentarily shaped phase4solating portions of the 95 
other barrier in such manner as to form gas- 
movement impeding labyrinths between the bus 
bars, thereby to prevent dielectric breakdown 
between the latter such as otherwise might 
occur upon ionization of the spaces there- 100 
between. In the preferred embodiment illustra- 
ted, each pair of mtermeshing phase-isolating 
portions comprises an elongate rib portion 111 
projecting from one side of one of the insulat- 
ing barriers 95 and 97, and an elongate channel- 105 
forming rib portion 113 projecting from the 
opposite side of the other insulating barrier and 
having the rib portion 11 1 of said one barrier 
seated therein with a close fit. This will, within 
limits , permit the thickness and , hence , the 110 
circuit-carrying capacity of the bus bars to be 
varied without impairing the effectiveness of 
the phase-isolating portions. 

Since, in the preferred embodiment shown, 
each bus bar is substantially Z-shaped having 115 
blade-like connecting portions 87, 89 which 
extend from the main portion 91 thereof, 
each insulating barrier 95 or 97 is provided, 
as best seen from Figures 5 and 6, with longi- 
tudinal sheath-like ribs 109 which are spaced 120 
laterally apart and substantially U-shaped in 
cross section so as to receive the respective 
blade-like connecting portions 87 or 89 of the 
bus bars. And since connection of circuit 
interrupters, such as the interrupters 65 in Fig- 125 
ure 4, is made in the preferred embodiment by 
clip-type engagement of the circuit interrupter 
terminals 93 with the stab -like connecting 
portions 87 or 89 of the bus bars, recesses 99, 
101 and 103 just large enough to permit such 130 




H0 ^SSSSSS;:: 

pective barrje^95 6t97- - ^ -'■ " ™:t< • -. 

15 * barrier* 95 and 97-may be provided 

15 wrth removable P^o^,^^ tfaeMb~ 

^^^B-^*^*^ main 
portions 91 tof the respectiye-bushars and - 

20 I^l^^°^? i ^^ oV » a ^ faeOitat- 
20 ed by reduced, sections 131 and 133; expose 

oTA*"*"* ^f^ad&ceJft main portions 
fa e respectivebusharsto allowa circuit 

ttVhS? h S^? termmalsto^e bolted to 
. tne. bus bars. Such bdfted-on drCuit breaker «' 

-25 shown : ihFigur^2Aand 3A^ li3^ 
ed on a sUpp^rtbracket ^115 secured to the 
support posts 53, and as connected to the bus 
bars by means of conriectorsr l27 (only one 
-30 — M F ^« 3A) secured, e^,bolted, 

30 tothemam^iohsgrofthereipeltivebus 
bars. In order to shield the tus bar-surfaces 
SSSff^T-* 6 * ^ em ? v ^bfthe knockout por- 
tions 129 from accidental contact by persons 
35 oJten^ ^ated-insulating harrier 95 
°- i/Jvf fla S 8e Portions, including flange por- 
rS£f ? d V3 V?i*& foTm hoods^und 
respective openings leftTjy the removed 
,2 9- As best seen from 
-*0 EKS?- 5 ?* ™ e . flan 8? portion 117 adjacent each 
*° {lockout portion 129 may also be adapted to 
.be removed if desired . or necessary.ih order to . 
expose a larger surface area oT the adjacent bus 

ISSSW^ ° f * b^akir teSal 

connector thereto.- •- 

*• 5, na ?> > » «aeh insulating barrier 95 or97 ore- 
ferably is provided with lateral end flanges 105 
and 107 designed to cooperate withX ^rres- 
ponding end flanges of the other Insulating 
*n bar ner so as to facilitate the proper aUanment 
50 and.fitting together of the two inslST 
barriers with respect to each other 
*• J h V w0 bakers 95, 97 which are substan- 

-55 ££? i- may be foimed of a suitable thermo- 
*^ greanous ^rial selected fromthe 
group consBtmgof-poiyester.epoxy, phenol 
thereof; A suitable material is 
S2?tt ™^' eIyco1 Polyestter. To streng- 

£2!^ arernolded, the material preferably 
contamsan inorganic reinforcing material, 
such as glass fiber, m addition, the resin fa- 
^^.^•feBtod-ftrtBtligroupcoSlrt. 
«5 ^ f f"^a.alunilnum hydroxide, beryllium 
ox,d «. calcium carbonate, mica, silica, talc, 



»bm£«^_% r f)arneA afe^mblded preferably 
nave's minimum thickness* of about 0 I inch 'A 
fo^^^^i^^^^sukaWe for? 
wrmtag Ae fesulating harriers is marketed by 
U^%^f£* f ^^fayette.Indlataa, * 
"tostTssO^ 
- The assembled barriers 95; 97 and bus bars 
; 816 raaimained infinn surface-to- 
surface Contact ^th each omer^ are 
supported in the eabinet 13 by means of two 

5 l? 9 ' 141 <W™« 2A, 3% 4, 
brace 4 39 is secured at its opposite 

- 143 rlL raSSE?* W 53 P «eans of bofts 
143 (see Figures 4 and 6) and the brace 141 « 

.-l^^na 139 by means of bolts 145 
and nuts 146 (see Figures 5-6). There are pro- 
vided severalpamof braces 139, 141 spaced 
ffi Ve ^ Can ^ ak>ngthe assemfa y of barriers 
M ^, brace 139 comprises a b£ 

147, and a channel member 149 secured e e 
welded or riveted, to the bar 147 and having 
there^notches 151 and 153 for receivKhe 
sheathjiike ribs 109 and the phase-feoS 
w£ n oV rTJ 13 : ^Pectively, of the adjacent 
IlS Ji' U x BW ?' ^ brace 141 comprises 
ihLtli ?** 3 channe l member 157 secured 

° r riveted ' to ^ bar and having 
formed therein notches 151 and 153 for receiv 

W e ^ff e it, s 109 -a ^ PlSseS; 
tuig portion lll-l 13, respectively, of the 

^ CCn f S™^ 97 - Wben in place, opposfte 
edges of the channel members 149, 157 engage 

Stef^T fthe barriers 95, 97, afat 
ril f?% and f nga « e ^ ribs 109 md the 

2 b m P ^?T U 3 at notche s 151 and 153 
S & mUS .' Wit * the b °lts 145 and nuts 
146 rightened against the braces 139 and 141 

rtritn^K 13 ^ assemb, y of insulatingbar- 

bUS b «» flm^y therebetween sols 
^f^^ 6 ^ 116 "* heat ^s^ contact be- 
^fef 1 ^ bus bars and the insulating barriers, 
and between the latter and the braces, and also 
to hold the bus bars securely in place even 
when subject to such strong electromagnetic 
forces as may result under short-circuit condi- 
tions. 

Upon the removal of a circuit interrupter 
from the cabinet 13, the associated connect- 
S?^ 87 <* 8? °f the bus bars become 
exposed in the associated recesses 99 101 103 
of the adjacent insulating barrier 95 or 97 In 
order to prevent accidental contact with these 
exposed bus bar portions, shutter means are 
provided for covering the recesses 99-103 
when the associated circuit interrupter 65 is 
removed from the cabinet. Referring to 
Figures 2B, 3A-B and 4, the shutter means 
associated with any horizontal row of recesses 

«;^L?f ^. om ?P? es a shutter 161 fom *d of a 

barriers 95, 97. The shutter 161 has several 

hu^t°^ nhl&i . I63 J F *g ure 2B), one for each 
bus bar, the spacing between the openings 163 130 
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corresponding to the spacing between the 
recesses 99—103. 

As shown more particularly in Figure 5, up- 
turned and down-turned tabs 165 and 167 are 
5 provided on the flange portions 1 19, 121 of 
the barrier for supporting and guiding the 
shutter 161 for horizontal sliding movement 
thereof. The shutter has at one end thereof a 
connecting portion 171 (Figures 2B, 4, 7) with 
10 an elongated slot formed therein with which is 
engaged one end of a rod-like shutter operating 
member 169, the other end of which is 
pivotally supported by a mounting bracket 173 
secured to the corner post 41 . The shutter 
15 operating member 169 has an intermediate 
cam portion 175 which extends into the path 
of travel of one side 65 A of the associated cir- 
cuit interrupter 65 such that, when the latter is 
moved into the compartment 19 and toward 

20 the assembly of bus bars and barriers, it engages 
the cam portion 175 and rotates the shutter 
operating member 169 counterclockwise, as 
viewed in Figure 2B, thereby moving the 
shutter 161 to the left to align the openings 

25 163 therein with the recesses 99, 101 , 103 in 
the barrier 95 . This enables the terminal 
connectors 93 of the circuit interrupter to 
move into engagement with the connecting 
portions 87 of the corresponding bus bars. An 

30 end portion 1 77 of the shutter operating 
member 169 extends through a slot in the 
mounting bracket 173 and has connected there- 
to a spring 179 (Figure 3B) which becomes 
effective when the circuit interrupter 65 is 

35 withdrawn from the cabinet, to restore the 

shutter 161 to a shutter-closed position thereof 
in which the openings 163 are out of registry 
with the recesses 99-103 and the latter are 
covered by the shutter. 

40 Preferably, the clip-on terminal connectors 
93 of each circuit interrupter are of the floating 
type providing enough limited freedom of 
lateral movement thereof to permit self- 
alignment, and thereby facilitate engagement, 

45 of the connectors 93 with the corresponding 
stab4ike connecting portions 87 or 89 of the 
bus bars 59— 63. 

WHAT WE CLAIM IS:- 

1 . A control center comprising a cabinet 

50 containing substantially parallel spaced bus bars 
adapted to be connected to different phases of 
an external source of electric power, and which 
bus bars have connecting portions adapted to 
have connected thereto circuit interrupters 

55 placed into said cabinet, characterized in that 
said bus bars are sandwiched between two sep- 
arate insulating barriers which have good heat 
transfer properties and are maintained in firm 
heat -transfer contact with substantially the 

60 whole surface of each bus bar facing the res- 
pective insulating barrier, at least one of said 
barriers having formed therein recesses which 
are aligned with the respective connecting por- 
tions and are just large enough to enable con- 

65 nection of circuit interrupters to said connect- 



ing portions, each barrier including elongate 
phase-isolating portions which extend longitu- 
dinally between adjacent ones of the bus bars 
and mesh with complementarily shaped phase- 
isolating portions of the other barrier to form 70 
gas movement impeding labyrinths between 
said bus bars. 

2. A control center according to Claim 1 , 
characterized in that one phase-isolating por- 
tion of each meshing pair is a rib formed on one 75 
of said barriers and protruding toward the other 
barrier, and the other phase-isolating portion of 
the same pair is a channel which is formed in 

said other barrier and is open toward said one 
barrier, said rib being seated in said channel. 80 

3. A control center according to Claim 1 or 
2 characterized in that said or each barrier pro- 
vided with said recesses has formed thereon 
flanges which are disposed around the respect- 
ive recesses and project from the barrier so as to 85 
shield the parts of bus bar connecting portions 
exposed in the recesses from accidental contact 
with persons and objects. 

4. A control center according to Claim 1 , 2 

or 3 , characterized in that predetermined inte- 90 
gral portions of at least one of said barriers 
which are aligned with flat surface portions of 
the respective bus bars are removable and just 
large enough to expose, when removed, parts of 
said flat surface portions enabling circuit inter- 95 
rupters with bolt-on type terminal connectors 
to be secured thereto. 

5. A control center according to Claim 4, 
characterized in that the removable portions are 
knockout portions each joined to the remainder 100 
of the associated barrier through a peripheral 
section of reduced thickness. 

6. A control center according to Claim 4 or 
5, characterized in that the or each barrier pro- 
vided with said removable portions has formed 105 
thereon flanges projecting from the barrier and 
disposed around the respective removable por- 
tions. 

7. A control centre according to any of 

the preceding claims, characterized in that the 110 
recesses enabling connection of each circuit 
interrupter have associated therewith a shutter 
which is biased toward a position in which the 
shutter covers the recesses associated therewith, 
and which is movable to an ineffective position 115 
in which the associated recesses are unobstruct- 
ed. 

8. A control center according to Claim 7, 
characterized in that said shutter has associat- 
ed therewith and is connected to a shutter 120 
operating member including a cam portion dis- 
posed to be engaged by a circuit interrupter and 
thereby actuated to effect movement of said 
shutter to said ineffective position during move- 
ment of said circuit interrupter toward the 125 
associated recesses. 

9 . A control center according to Claim 7 or 
8, characterized in that said shutter is slideably 
supported on the barrier having the associated 
recesses formed therein. 130 
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10 A control center according to any of the 
preceding claims, characterized by at least two 
pairs of braces which latter extend transversely 
across said barriers and which pairs are spaced 
5 apart in the longitudinal direction of the bar- 
riers, the braces of each pair engaging the bar- 
riers from opposite sides of the assembly com- 
prising said barriers and the bus bars, and being 
, ~ £ on * ect ? d together so as to clamp said assem- 
10 bly firmly therebetween. 

1 1 . A control center according to Claim 10 
characterized in that one transverse brace of ' 
each pair issecured to frame structure forming 
part of said cabinet . 
15 1 2. A control center according to Claim 10 
or 1 1 , characterized in that the surface of each 
brace engaging the adjacent barrier conforms 
substantially to the profile of said barrier so as 
to make full surface contact with the latter 
20 throughout its width. 

13. A control center according to Claim 10 
1 1 or 12, characterized in that said braces are * 
formed of steel. 
^ 1 4 . A control center according to any of the 



preceding claims, characterized in that said bar- 
riers are substantially identical in configuration. 

15. A control center according to any of the 
preceding claims, characterized in that said 
barriers consist of a dielectric material compris- 30 
ing of thermosetting resin. 

16. A control center according to Claim 15, 
characterized in that said thermosetting resin is 
filled with an inorganic reinforcing material. 

17. A control center according to Claim 16, 35 
characterized in that said reinforcing material is 
glass fiber. 

18. A control center according to Claim 15, 
16 or 17, characterized in that said thermoset- 
ting resin contains a filler selected from the 40 
group consisting of alumina, aluminum 
hydroxide, beryllium oxide, calcium carbonate 
mica, silica, talc, and mixtures thereof. 

19. A control center according to claim 1 

and substantially as hereinbefore described with 45 
reference to, and as illustrated in, the accom- 
panying drawings. 
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